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ABSTRACT

A field experiment was carried out during 2008-09 in the Department of Agri. Botany Janta P.G. College
Ajeetmal, Auraiya (C.S.J.M. University, Kanpur, U.P.), to evaluate the effect of different organic manures
on growth, yield and its attributes of turmeric.Significant enhancements wer e notedby the application of
different organic manures. Application of neem cake producedmaximum plant height, maximum number
of tillers per plant, leaf humber, leaf area,leaf area index, fresh weight of haulm, fresh weight of root,
fresh weight of rhizome, dry weight of haulm, dry weight of root, dry weight of rhizome and total dry
matter than from those receiving other types of manure. Yield attributes such as number of mother
rhizomes plant, number of primary rhizomes per plant?, secondary rhizomes per plant?! and tertiary
rhizomes per were also highly accelerated by neem cake application. Similarly, the same treatment
expressed best in terms of size of mother rhizome, primary and secondary rhizomes. All these parameters
cumulatively contributed to produce the highest estimated fresh rhizomes yield and cured rhizomes
yield respectively. However, highest curing percentage (20.28) was observed in T, treatment having
mustard cake@ 2.0 tones ha'. Thus neem cake was best suited natural fertilizer for turmeric cultivation.
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Chemical fertilizer, herbicideand pesticideusedin
agriculturefor increasing yield and controlling weeds
and crop pestscan contaminatethewater, air and food,
decrease soil fertility, inhibit growth of soil
microorganismsand cause hazard to human hedth (Parr
et al., 1991). This negative effect of agricultura
practicescould bereversed by the correct utilization of
manures and/ or crop residueswithin cropping system
either alone or in combination with organicfertilizer
(Manddet al, 2007). Besdethese, utilization of organic
manurein agricultureisrecommended for retaining

productivity of problem soils, reducing the usages of
chemicd fertilizer,improvingeconomy inagricultureand
minimizing environmenta problems. Organicfarming
assumes significance globally towards sustainable
production and quality up gradation of turmeric
(Sadaanadan, 1998). Theadverseeffectsof continuous
use of high dose of chemical fertilizerson soil health
and environment arelong realized; hence, thefarmers
are also showing considerable inclination towards
traditiond farmingwithleast usage of fertilizers Therole
of organicmanuresinimproving soil Sructureandfertility
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iswell understood. Organic manures have positive
influence on soil texture and structure, better water
holding capacity and drainagewhichinturn help for
better growth and development of rhizomatous crop
like turmeric (Kale et al., 1991). Considering the
economic importance of turmeric and environmental
problems caused by chemica sgpplication, itisimportant
to cultivate turmeric using organicfertilizer. Different
organic manuresinfluencedifferently intermsof yield
and qudity of turmeric.

Turmeric (Curcuma longa L.) is aherbaceous
perennia plant belonging to thefamily, Zingiberacese.
It isan ancient, most valuable, sacred spice of India
that containsappreciablequantities of proteins (6.3%),
lipids (5.1%), carbohydrates (69.4%) and fiber (2.6%).
Turmericisrichinmineraslikephosphorus, cacium,
iron and vitamin A. Turmeric is widely consumed,
especialy inMiddle Eastern diets, and has abroader
range of pharmacol ogical application. It actsas anti-
inflammatory agent. Turmeric has demonstrated anti-
mutageni ¢ and anti-carcinogenic properties. Curcumin
hasa so been shown to potentiate the beneficia effects
of drugsand vitamins.

Turmericoriginatedin South-East Asa Itisgrown
inIndiainabout 195.1 thousand hectarewith an annud
production of 992.9 thousand tonneswith a
productivity5.1 mt. ha'(Anonymous, 2011). India
produces nearly 20 per cent of itstotal demand and the
rest isimported. So, cultivation of turmeric should be
emphasized. Turmeric being a long duration (8-9
months) exhaustive crop respondswell to nutrition.
Hence, optimum dose of nutrientsis essential to get
good yield. So keeping thisin view the present study
was under taken in order to evaluate the effect of
different organicmanuresonyiedand qudity ofturmeric.

MATERIALSAND METHODS

A field experiment was carried out in the
Department of Agri. Botany Janta P.G. College
Ajeetmd, Auraiya(C.S.J.M. University, Kanpur, U.P),
during 2008-09. Seedsof Turmeric genotypes (BARI
Halud-3) werecollectedfrom Nationa Research Center
for Spices, Ajmer (Rgasthan). Theexperiment waslaid

out inarandomized block designwiththreereplications
having four treatmentsin addition to control were as
follows

T : Control (No organic and inorganic fertilizer).
T.: Cow dung @12tonneshat

T.: Poultry manure @ 6.0 tonneshat

T.: Mustard cake @ 1.75tonneshat

T,: Neem cake @ 1.75tonnesha.

A W N B O

All of themanureswere applied oneweek before
sowing. Manure pH was determined with the hel p of
pH meter. Nitrogen was determined by Kjeldahl method
(Black, 1965). For determination of P and K, plant
samples were digested with nitric-perchloric acid
solution and absorption of color was measured with
spectrophotometer at 660 nm wavel ength and flame
photometer, respectively. A recommended dose of
fertilizers100kg N ha?, 100kg P hat, 87.5kgK ha?
13kg Shatand 2.5 kg Zn ha'wereappliedintheform
of single super phosphate (SSP), muriate of potash
(MOP), zinc sulphate and gypsum, respectively. Half
doseof nitrogenandfull doseof phosphorus, potassium,
sulphur, zinc were applied before sowing and the
remaining nitrogen was applied at 80 and 110 DAP
followed by irrigation. Rhizomesof BARI Hdud-3were
planted in 01 April, 2008. Crop management
practiceswere done as per recommendation.The crop
was harvested at 01 February, 2009 after complete
meaturity, asindicated by theleaf dryingandfalingdown
of plants. For recording observationrandomly five plants
were selected in each of theplot. Growth parameters
suchasplant height, tiller number, leaf number, leef areg,
leaf areaindex, leaf biomass, shoot biomass; total dry
matter and yield parametersviz.rhizomes number,
weight, size, and rhizome dry matter were recorded.
Harvest index and curcumin content was cal cul atedby
the procedure suggested by Donald (1962) and
Manjunath et al., (1991), respectively. Curing
percentage was computed by deducting dry weight of
rhizomesafter curing fromfreshweight of rhizomesand
the samedivided by fresh weight then multiplied by
100.Thecollected dataof different observationswere
statistically analyzed by the procedure described by
Panse and Sukhatme (1976).
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RESULTS AND DISCUSSION

A sgnificantenhancementwas noted in growth and
devel opment of turmericwiththe gpplication of organic
manure Table 1. Plant height, number of tillers/plant,
|eaf areq, leaf areaindex, fresh weight of haulm, root,
rhizome, per plant, dry weight of (haulm, root, rhizome,
per plant) and total dry matter was maximum recorded
with organic matter treated plants as compared to
control. The plantswith the organic manureremained
greenlonger and had higher plant height, number of tiller,
larger |leaf areaand greater |eaf biomassand total dry
matter which ultimately provided longer and faster
photosynthesis process and ultimately resulted in a
higher rhizomeyied of turmeric. Similar resultswere
obtained in previous studies (Hossainet al., 2005).
Among thetreatments, thetaller plant (79.30 cm) and
maximum number of tillersper plant (5.40), leaf number
(5.40), leaf area (44.09) leaf areaindex (0.429), fresh
weight of halum (190.05g), fresh weight of root (49.13
0), fresh weight of rhizome per plant (256.21 g) and
dry weight of halum (15.21g), dry weight of root (7.32
), dry weight of rhizome per plant (40.35g), total dry
matter yield (6.85 t ha') were obtained from the
trestment T,, with neem cake @ 2.0tonesha™ Although
the vegetative growth and biomass productionof T,
treatment apperedidentical to that of other organic
manuretreatments and being statisticaly similar with
another treatment T, having poultry manure@ 7.0tones
ha'! except in plant height and number of leaves.
However, leaf number and plant height increased dightly
with thecow manure application than thosewith poultry
manure. The better performance of plantswith neem
cakewasprobably becauseit acted asnatura fertilizer
along with possessing pesticidal properties which
protects plant roots from nematodes, soil grubs and
whiteantsand a so performsasanitrificationinhibitor
and prolongstheavailability of nitrogentolong duration
cropsliketurmeric. Besidethese, itimprovesthe soil
condition considerably and benefitsthe soil during the
droughts. Themanure provided nutrientsto the plants
and may improve edaphic factors, which resulted in
higher vegetative growth. These results are also
confirmed with finding of Roy et al., 2010.

: Effect of organic manures on vegetative growth and biomass production of turmeric
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Significant differenceswerenaticedforyidd, yied
attributesand quality of turmeric dueto theapplication
of variousorganic manures. Among theorganic manures,
neem cakefollowed by poultry manurewas superior to
cow dungwith regard to yield and quality parameters
(Table 2). The application of neem cake manure
produced superior yield attributeslike more number of
mother rhizomes per plant (1.75), more number of
primary rhizomesper plant* (5.19), secondary rhizomes
per plant* (18.03) and tertiary rhizomes per plant (7.69).
Thistreatment wasfound the best in termsof size of
mother rhizome(7.69 cm), primary rhizome(21.86 cm)
and secondary rhizomes(7.05 cm). All these parameters
in cumulative produced thehighest estimated fresh
rhizomesyield andcured rhizomesyield (29.48t ha?,
5.59t ha' respectively). Thehighest curing percentage
(20.28) wasexcdlled by the T, trestment having mustard
cake@ 2.0t/hafollowed by T, trestment. Harvest index
inal the organic manuretreatment wasa most similar
except control which performed |east. With regard to
curcumin recovery percentage on turmeric, among the
treatments, neem cake gave highest (3.73%) followed
by T, treatment with mustard cake @2.0t ha'(3.67%).
Curcumincontenthowever wasnot satisticaly sgnificant
among thetreatments. Thelowest yidld, yield attributes
and quality was observed in control trestment. Although
the yield and quality of turmeric was evidently the
superiorinthe T, treatment having neem cake @ 2.0
tonesha' comparing with other organic manureimpact,
it washowever, satistically smilar to another treatment
T, having poultry manure@ 7.0 tones ha' except
curcumin content percentage. Neem cake provided the
best option for production of turmeric being an
exhaudtive crop becauseneem cakeactsasusud fertilizer
with pesticidal properties and enhances the organic
carbon content of soil. Beside these, neem cakeasan
effectivenitrogeninhibitor helpslonger availability of
nitrogen for such high exhaustive crop probably
increasing thereby theproductivity of turmeric. Similar
finding were also reported by Roy et al., 2010.
Manhasand Gill (2010) noted that application of FY M
increased the growth, dry matter accumulation, yield
and qudity of turmeric.

It isconcluded that application of organic manures

Table 2 : Effect of different organic manures on yield, yield attributes and quality of turmeric
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like cow dung, poultry manure, mustard cakeand neem
cakehavesignificant influenceon growth, yield, yield
parametersand quality of turmeric. However, plantswith
neem cake performed better interm of growth, yield
and yield attributesthan that of other organic manures
dthough not satisticaly dways. Therefore, afertilization
drategy that involvesorganic manurein supplementation
of chemicd fertilizersiscrucid for nutrient exhaustive
cropsliketurmericfor commercid cultivation. Thedata
taken for theseresults confineto one crop season only
and hence need repetition for confirmation.
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